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Rest and motion 

: Comm ^SfT C^tm? 3^ Wmtm C*le^ ^Tt^T^T «rhco mimm C©mm mm^lm I mfil 

mm comm ^fr ftrnijjmco ^©mem comm m*rr m^oj, m cmw mrnmt ^>e®m mftm '5[^rm 
wime^o mmmmti mftms mrnrntm wrnc® ctem comics wtjt mmc® mem cmr cmem* cm^tm fmcm* w Tjem i 
'©Iwr cmmm rnmmn wimt rniem i «imki#i srncm^ mm>i>i wimt f<p£ mf m 3 ^? mem fme^o $.c<3 mm 
mmr fm^ mt m^sm mrn 3 ^ fm*fm ^mt mm i cmrnm , mfm mmt mm comm mtmrn cf& <?tw c© mm 
^ fmem* b Iwnfmftm ijem, ^©mem mf&m rnm’mim ftfo^aicm mmi mtem i ^©mR mrntemm rnmem, 
mrntemm sitem mt mmcm, mrntemm cmern mt m$ ^ttco fm^mt m$ m^tfme^ cm^temi rnm’mim fme<H mmrn 
wmr mrntemm mmsffr f^em* t^m mem fmco i ^srmmt mfm sw im*^ mt mm cm ^7 

m^m mtem msem mrnmt mrnr m^m rnmmm, 1^1%, *1% ^ojtft m# ^©tem* mf®t 3w( m&temi i 
mrntcim ^fmmmcot mrnmt cmemtemt 3 wt fm^ mmc© mtfm i $mtm^ iBimmct mimmt mrnr tm^m 5 
sm^tfm^mmco rnm^m i 

l^lffc « *iffc : mrnmt mrntemm mmmten memm* m^ cmft i mse^-jemt t^m rntf^M 5 tf^% i rnimem 
mrnmtfwrn 'Q 5 if^%tm y ^ mrnco#t^f%? 

Fiw wm : ^o %m mm^t mmm mem mm i 

mmemm mimics mtes? rnte ,, t < ite*m m^emtm ^rnmim mmemm wwmrn cm*temt <#m^©m ^ fa? mt i 
comm ^tco mcm mmm mmcmm mtc^rntcmm acojm 5 m 3 ^ cmm comm c^mrn, csf^m, comm mt, mcsm 
mmerr, ^ftmimt m<R^ cmw ^ <wwm mm^ mtc^ i m<rrn comm mmcmm mrnmtc'm 

mrnjHj m^^m ^fHtm mf mtcmc^ comm mmcmm rnmmm i mmtmm mtcm mmmt^m mmmfcmm mt^om 
mt i mmmr mf^f mif?H[f^c<w mtc^ic^ mmmf^ l^m i mm mmml^m l^m ®*rtm s m i 

^®mK, mrncmrn mf^ocmm mtcm ’ftf^’fictm mtc^fw mrnm extern! m^m mmmnmm < #^om mt& mt ^ 
<q^c<p fwif«^l»i rntl^mm^mcmi mm rn^rnmmHmm^mf^o 5 fm s iwmcmfwf%i 

mfmmrnom mtct^Hf^cm mtc^ i cm mem cm, mmmtf®, mrnrnmt ^orifm rnml^m^irf^cmmfe^i 

cm <mm m mmt mem ? mw mfmm mco ^mrnrnm^rnmemmmtemm^nemm mfmm^mmme^mti 
' Tew ws : comm sjc® mem mw ^®i^n>c<p mfmm* cmfmrn 5 *ihj?c® mim^ i 

mte“Mte ,, m rn^ernm ^rnrnm rnmemm rnmmtemm ernme^rr mfmmom me^ f^? mrnm mmemm miernmiemm acom^ 
m 3 ^ <?te^ mmesm mmitm^mmM^o rn^m^om^c^i mrne^mrnicmrnmml^mmmmtemm rn^momrne^i mrnmr 
■# mteme^ m»m^ i mme?m rntmoemm rniem mttmmte^m mtemw mrnm (mstemr m^m 

rnmmremm m^m^omme5^ornm^ote^ s? if^lmm 3 ^m^f i mm «i<Hic r ifl m m^m^ocmrnmBmte^m^f ^1% i 






53 

*31331 *5no«$ «iic s ili>'il <3*1031 3*5 31 3l*®^t3 *®l ^plBf 2pm3^5 ®3t 2pm 3*1^1031 3^3 

3*31 I 4$ 2Pm « *5131053 *sfl03l&J 33^3 313*53133* mxfft 3ft 3*1033 3103 911^5 

®15C3 *3103151 <P^fi5o<> 2pm 3*^3 310303* %I3 33153 3|fcs||5J 3*^ « 2pm 3*^ 3% 43$ f303* 
43$ 0303 530® 3103* VOID'S R>"^ ^1»4C«S5 3103 3 5 ^3053 3*03# ‘jJlC^jq C3*t03l *#3*03 31>03 31, 3%9 
a^®3W 35^ 3%%3 I 53*® <$033 3*13313 Iit3^3f3 303 3103*, ®03 43*51033 310303* 

*5f31W033 *33 3 3t033 03*10*3 3f^3*©3 33 3t I ^®3R 331 C^C^s 3103 43*51033 3t030^ *331513 %I3 I IV 1 ^ 
3ft ($3 3$033 3m %t03t <71*t03t 31% ®I0*1303* 0503 3 ®03 %ft 053033 ®13 310303* $ ^ 3^ 
*33 3 3t033 3ft3*4ft 50^? 1 m$T^i 3$033 3t0*f ll\tolc*Hl 31%3 3t030^ ®l3t 3l'®^l s 1 I 

'S 13.0*1 mT5J3t 0530® 3% 03, 03*103! 3^ 2|^®303* %I3 ft* 3! ®1 ft*»3 3*305, 2pm 3^53 1533 I 2pm 
3^£ 3% 21^5303* %I3 53 ®I503 ®I3 310303* 03 3^5 %!f®%T 30305 039 3^®303* %I3 I 4 33033 
«I<HIg<P '3Pl3t 333 %lf® 330® 3lft I *3#!, 2Pm 3*^f& 3ft 333 %!f®0® 3t03* '®l5C®$ 03*103! 3^ ®I3 
3t030^ ft*l3 313*03 03 3 3 ^03* 333 %f%^3 331 030® 3103 I C31J3 333 %!f®^l3 2pm 3^3 3lo303* 
03*1031 3^3 3f®03* *3133! 333 3% 3% I ft*^ 4 35lft0“4 433 03*t03l 2pm 3^ 3TQ31 3^3 33 3t 
2^*®303* %t3 30305 1 3*133 ^tf 2lf®f33® ^0<3 t>l3ft04* 3305, ®I3 35, $335 ft03 5131303 

3f®%T I 3*105$ *3l33t 333 03*1031 3^03* %lf®%l 31 3f®%T 3%, ®t *3l33t 03*1031 W %lf®%T 
35^3 310303* 303 31% I 3*105$ <31331 330® 3% 4 35fft0*43 33*3 %lft$ *3t03%*3*- 33*3 3ft$ 
*3t03%3* I 03*1031 3%^ 333 33, 333 33 0^*1031 I 

03*131*9 319313 5f3T 313 *5lt0® 31033 5f3T *3033*1 3*305 I 03 0333 ®13 3^ 3% %Ht3 ®103* 
*3l®3*3 3*03 3t0^ I 03 303 03 f33*“ltft 3f®^3 1 3*133 ft*§3 310303* 33033 3103 3103 ft^llfD 

03*10313^3 *33351033 3f33*®3 ft**^ *j^®103 50® 3103 I 
ft053 ^31533^031 Ro3t?*ll 3*31 313* : 

(3 s ) 0$ 43*f^ 31053 1^05 lil%03 mt05 43?. 0333 03 ®13 3*^ ^ff 5 ! ®13 0303* 0$0® *j03 303 310^ I 0$ *9 
^13 3313*®! ^33033 3103 3103 ^3310^5 1 (%3 : 5.i3*) I 

(3) 31^033 ^033 3lf% ^1®13 C$® 3f®C3lf*l®l3 WJ 310& 43*115 R^llJ "^13*13 &513* 3*31 50305 1 0*$ 
■^33 31313103 *ll%03 31^ 0333 ®13 3*^'Pl5t3 ^ Sll3* 33133 0$0® 2013*1^3 3*305 (1^3 : 5.i3) I 3l5£ 
303 03 f*t5l3 31^ « 1*151033 3313*®! ^3*q 33033 3103 3103 C®1 3%3f®® 50®5 3t I ®1503 

$t®!03 331 3103 03 f*t5l3 31^3 31030^ 3f®%l? 
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l&JT ? 




IWT frUWCH -iflU *flC*IW *IMC5W1 ^flW •JdL'^d UVA APfil ’Bl^lWfl I 

ft®* #*11 wM itqji ultfe* wcm ^rtw A^iwfl *1®*^ jim* *fte hac^ *fR*tf-i *p* 

^t i 'sUct ® ?n^* R*)c<m '«H*fiC'W «rffof*T wi *ftem*a *rtc*tc¥ 

C41HI ^BS-^H v* *llCfl HflO$ *Tft|W*rfc«Ei$ I 

*a ftf^sraife 


T^pes of motion 

:0fKffl *?*$ *ft tfl*ft’BroaNT^irer<ft%*H^fKCTiRT^pr^lfc*ft uwffi »mw gwbt 


T|fa<lffr s *** wHhI tolwl RPW» ortt crtcv ^I'Jwlfl | * , lfiM?'a ac*f ^ 
^twHIwCT^^WCTtef^TCT^pi^W^f ■ifa^C'n CT*H *INIa *#, 

^®fcRT«ift$5J||Sri 


’5*R‘*|(^ ( 4>l*f6lC* MW <^t’ 5 PTC3J i*RP$ftCT *PIK 

'BlSJPI fl 1 ffl'fei'f ^Pt *|ffc ^i*| | 

'HWff *a*^e>* «rt ftw c&w c'tR(?w *n F ® ®hj aic^ l^s <*tc*i <^K *ife ’& , h i 
<ffl ^ftit *H1 »wH ^Fe^ftcv^wi «prq^ftmr^3IRI 


*lffc ( c®fc^ nf% ^PR *s ot, <*rifc «w ^ *W pptc^f RflHS l^w 

jhh ^oi, «lw •H&w *lffr*iPT i 


<&, *ift ■J9I4H, ®*t^aww *t wftflH-e ns *wbi i vi^mi 4feH ^.^srsiaftw tjftft* 
Pl^W ^c<T ^5^ *lfe I 


*l4lilfS aRR^R C*fcRT R^IT CT RRR RRS % «Br RRR RRR R* to rR^R *CS (Tit 
»W*IC* at®T I 

*hM *1R : ’i^iii^'e c'piwi < 1 ^ rR v i^i?( < pic e is Rtfo w c<pic*ii PiR<5 Rw» *swaifaR£t* 

RRR i£f*t RW ^BT fail's Rc<P DC®1 'SM ^ ’iRc* H'HI Rf Clh'i Rt <P“1*i ’iR <K°1 1 

^^RRRfofcRi^^RaReiiHc** aR, ar»»iR%i R<m[*i?i « Rto?j tor aR i 

c^m *nf*t « rets 

Scalar and vector quantities 

RtPlR R*lJiCJl «ll»lfll CRClR Col'S epic's Rt aRtoM <Pfll RtR 'Slc < P Rlf*t <K °1 I edit'd RlR RRR aRtolR 
<wl RR 'sRR 'slj] ^<pfD RR Rtt* I iflt RR d*R < W1C'S RlRRt i£)<pR R??|Jf idR^ ii|<pfil 'il<P < P <U<13jJl <pR I 
CW RlRRt rR rR CRS)3fi>R t¥n 1 .5 R51R, 'sl^C'l RRf RlR (Rc^JS 4R 5 * RiMa ^5f1^ CRWSR t¥n ^s|R 1 .5 

n®t i cwr rr to rrt ?nfa^s r»^r a*w *m rir Rt i fan fan riR m & m rr rirr 
rtcr Rcrs'g atRiRR rr i 

crrr rR rR ^rjR *1# 40 fawiRDw wtm tor R*t ricr ca atRR <*i*r$i* 

40 km ij^q <5 |R*r astats, fa*^ *tlfafl> c*lwiRw cr ^q <5 |R*r aststn, ^st rfir atta Rt i RIRRr 
a^s 15(^1 Raft's rsr riRRr caR c*lwi Re* infae ^taa <mcs ata i 'g^saft crrt att^fanfan^f 5 ! 
TO CTtwt R’n^R a*R ata Rttaa TO Rt*a wnt fcgut acre's rr i Rt*a to&Rla 
^rrsrat a^j wrcsr rrr atRta 5 nt 'srtR ism <mw atfa; Rat- 

i I 'srf^p ^iRRf (T^TR^lf 5 ! 

^ i R* 'atffi Rt 'siR i 

<p^m ?nR : ct w c^r to R^f^ca sma a^t am, to Rtom ®i» rt 

'slcific<p c^®ilfi ^iR RP1 1 t¥n, gR, *1®? , a%, RRH, ^sWIiSl t'sjlR C^«nliq ^if*R S^l^sga l 

Ulft : CT R^R 05hs <Tltos 5Wf aRR WR7 RR « R* 3WTSR 

os3^ atRaca i Raa, caa, ^pa, aa, 'sRc, atw t'sjR cs3a ^if*R Sni^a i 

rrR cat* caat ca aRR c®3at* rr « R* Reg rr crrr ?tiR^wic* cwr rr Rt?i 
RiRa *?ii $c*jc^ i 





’Haft*.* 





*KM*8 





W 

d 

40 m 

?TTO 

s^t ~i 

40m 

gjfc 

V 

30 m s' 1 

<m 

V4t ~v 

30 m s' J ftp? 

TO3f 

t 

15 s 

TO 

F^t p 

100 n ftqsato 

*1% 

E 

2000 J 


a^T * 

9.8 m s' 5 Rw* Rt*> 


»N fllftfl fitful 

WlMl alP|3T »K|WGW ^BT Rfl* TUtil 05&ST UlPf Rt<H TOT TO, CTTO A I CStiTSJlft A TO^lK 


a* 


Rt^ ^QT I Hj'IW 'SH’MB CTO* >ITO A TO 


TOFT CTO® A <^*S TO* ^WiJ*t TOF A faff Hlftlfcl ^ 
SPPH TOt TO I *llsR ^.5 |Q Blflw CTl*® TO^ Rff TO* 
^frl^Ror Rt^H to! <oi n, I 


fcttn PFfpfj ooB* nlPlw «itIC 5|* f&Ryo ’'ifl'itflNI stal Rti?H ^*1 
TO i *i* # iowt3 srlPltfca *ih to* 51* 15^ to Rt Rc^H 
^1SBar^50kmCT t cm BMI Rttfl -Wl 

*hicb, i *u«ift $ to a eiftfllt *im 

isokm ^a*rMi wi b <&*S l^i nw 30 ° ew 

4toi Rc.<p 100 km *wH Rl*tH TOT I 



w 


ftr. 


t 


^.8 *llfc wl«6 nlft 

Different quantities related to motion 
, I*'B *® *i*H ! 

<rat*n^, '®lff *%c*w c*fl> afa ioo fiflinr ffltop cro i 

FlCT ioo fifeia n« «ll« *iwj, cti^ nupim ’^tc^^TTOT 

^tPI'Ttl C.TOHI nffc C*flS tHW few, TfftK, TO0CTITOT 

lOOftUlS 






‘JGfl 5|I < PC'S v llGfl I «I<HIg*H? 1 ■>1$ < P'»lG < l 'SfhG'O 3.G°1 'rRj G^R PtG<P 1 00 IrEIR ‘JGJl C’lG^. ^oT 

«tRg's rgr i r!r rri rr ^ c 5 !^ crgr 5 100 Ireir ^f^sorto^ grg^, ^irgr fRf%wtGR «if%R wrr 
wrt rigr i c®fl> grw cRteft ^ f^ 5 too Ireir grgr^ ' 5 rf%G^ rI'qrt rigr i srr to ^irsrat <j#r 
wrrrr rririr ww gr Rif*ifE rtr^ir rsgr!I ^cri i 4ft ^4ft r if 5 ! i 'rir fgfk 
G^G3 TO1 ^RG^R RlGR RlGR f^Q i&GgR <KR^ -CRfE RR*t I <flfE ^RsfE C®§R R|f*| | lilRsfE fRG^ 5 
GR ^ Rt 'RRsRtGRR RfRRoR ^5T RGRf RRR I 1 r^ fRGR5 ^Ilft^CR* RtGRG’J? «I<R<IIC^ 

' v llsiR'S r <G<P RSH RG®1 I 

CRStGRf R*^R 'RlfR WRR 'Q C“tR WRlGRR RRIR# •JJ'I'OR gRRj '5f#5, RflRtsiRlRs g-R^jt RC^ RSgHs RlR 
4RI RJIG'fa iRR 5 ^G^ R-^51 'RlfR 'RR 3 RH GRGR 5 G*TR 'q < 5'HlG r 1fl I^G<P I 

RRR <p^?i ’iFaRGRR ^ERR R'Ofj <PGS Rt I G<pIg*hI <4<pfi> A "oi^WR GRGR 5 B 'RR 3 R1GR (fi>3f ^.vs) RRsjJ 
RGR CRff© RIGS I 1%^ R^fDd WtRGR/l GRGR 5-4R fRGR I A « B 4H RRTR®t ^RFsR ^ 4 

TO AB RRR?RftR5 RCRt RRG«tR RR AB = s 4R^ f^iR RGRt A GRGR B 4R fRGR I GRGR^RRG'tR 
RlR 'Q \5'0^5. ^tGR, <PlGer$ ^ (R^fE G^llR Rlf*l I 

RRG*lR Rl3ft ^G°ll frlGRTR Rlifll I 

•■■ [s]=L 

RRG*lR <4<p<p ^g°iI £igRjji ^<p<? '5$tR RhJIsi (m) I g^IgiI R^R R^r 60 m tPH Rg<p ^g'o RRflR <i^fD 
^slR 'RlfR ^RR3R|R GRGR 60 mRf^ c tf^ s RGSC 5 tG^I 


*1R1 Rt^, ^TtG’m ^Tt^G 6 ! 'J# 4 100 tR&m ^ 50 G>IC<W> m ^GRf I ^ 4ft 40 
G^IG < PG'® RliJ ^G?l RtG ^ 5 vo|^G °1 C^ gjo &G° 1 G^? ^ Rt Profj^ 1 ^ I C^lRt ^ RRR GRG«tG^ I 

RGR W Rt^, ^ 100 tRftS ^ 50 GR T/WS RIR RGRfl 1 r^ 75 tR&BJ ^ 30 CRGRG^ RIR RGRf I 
'RlRRt f^s RRF® RtfR ^ 1 r^?T G&GR %GR RGRG^? ^ f% 1 r^?T G&GR G#f ®il^»(<p»j <PGSlPi ? CR GRf*t 
g^o t>G°1G5. Rt fR^ ^sf WRG^s RGR RSfGR ^5G?JR ^rfwf^o ^jRG^jR ^RRT <WG^s RGR I RRf 

Rt^, ^ R^ rg ®5 1 CRGW I gWR, 

1 GRG^G 1 ® ^lf«R 100/50 = 2 'ftijlR 
1 CRG^CsIr^R 'Rfwhs ij^ 75/30 = 2.5 fiftB 


^sRR, fR^'R^R G5GR gjo RGRGR, C^RRt 1 GRG'^G'a fR^'Rf^R G5GR GRf*f «lFoig»>| <PGJ1G5, 1 





'srR^t ggto© ’lift (3 s gj© mw ^©t R»?i gsw toi ^ «ifv©a i i^ t&*R i c^twt w 
5J» b*103 ^ft ‘JJI'q 'oiRsR <Pil 03 ^©t CT dlft Rofl ^It’f <Pfll 35 '©Ic^ gR ggf 35 I gR 5^55 ''RHIOIS 
-V |R<1'©0«'(?1 3 RR^“f 5*^5 I ■'R 0*1*1 51 W c<plc»il <1^*1 «I<HI0'1*I V |R<1'©0 , 1?1 3lsio<p gR 5 WI 

5*^5 iq^s 3f5^?j ' 0 |R>®|^ g^gj 5I5T gR gfsfoW 5RT 35 1 '^'©sk, 

^ 555 

o^fwi gR%f 3R r 55 t 5 jg?igj «iR>i 9 >j ^c?i, '©130*1 gR 


gR m\ w*nw 5 <#^ 0 ^ m c^h Rfp 50 ^ 3 , ^©1 wrt 5 t 5 ^n, wr gRs cgstwt Rg* ^ 1 g^ 

gR c j ^? o iifj 51 P 1 1 

gR5 Rl3Tf 3.0*1 1 *45 Rl3Tf I 


••• M =J.=LT 

0<1C3.^ g«1^0<P ^R5 Rt5 5RW gR ^1«?ItRBr, <Plo | er3 ^SIO^SI 4<P<K<P ->H 0*1*1 fpft?J ^SM W1 

gf%5 45*? gfcsiT gtW 1 gjjtfp 45R5 ( m ) ^ ?RW5 c^w (s) 33515 gf%5 45*F 3W 

R'iJl«i/o j ic < P'® (m s " *) I (RJR c.<p|c«il < 1^*1 gR 4ms" 1 <i*iO's g4Tl5 <i^R gR o»ic < po'» 4 1 »uJl*i g5gj 
^RslR ^ I 

gR5 45R 5 f^R/o^ic<p'» 3WQ '3RtW5 S^Rr gfggR ^rt 'srkRt «ioi<p ^R5 g5Wj5 Ro'ilftbl*! 

' 3 R£?R 45R 5 ^I*Ct *TC5 gR*l 45R 5 Ro*llI»u5|*]/5*&t (km h" 1 ) *rf?J I ’IIRki RlO'&lftbl*! 05 gR RR*t 
575 ^©t km h" 1 -4 OT351 3TC5 5 I 

*1® gR : c<plc»il 5^5 »lR<p|o*i 5fg gsgwt gR5 RtW5 c<plc«il ,y lR<i'©*s Rf 35 ^ft3 <p^fD rR g^rt gsrR 
TO trR g5gj «iR<sr ^C5 '©l3.c*i ^ <r^?i gRo^p "4t ^i»igR ^C*t I 'srR 3jR trr tr^?j ^3^ 7RR 
g?rq «iR^»i R 's 1 30*1 gRo<p ®pr gR ^ti 

■^3^ 3iR g^5J gRo's Rf R*4 ^ 130*1 ^©R ^RasR® Rf5 g?i^o<P TOI Rt?J 'SR ^R0*4 ’tTO 3R i*RR* ^R^R 
«iR«pi^ ‘ ! ifQ?ifRR 1 4W 5 fisgR'W3?i 1 
_ <RT5g^© 

?©sk,^gfe= ^ 

■?iR (Rstwr g# urn 0^ Rjtr^ 'mm gw rwt 7 ^ Regt 6 g«sm 300 RwiRPm gg 
'siR^r^, ^©w^sRg^gR 'sm 300 km / 6 h = 50 km h" 1 1 iqgnRg^gR ggm « gtRft <r 







'©Is 0*1 Is 50 f^(.*llft'i>ls tJS^ S»CSC^ ®*W CS’lcil C*i^ I *lll$fi> ^c*il 

<KSfgj5W'T^£N& *iter«iW3r cror ^tc^'e e®r?5 *nbi i 

'filwR* aj^ : ^1*R(T ^ C^lwt %*R "^C® cs»lc*)l <^S 5^ SfHeo ¥1^, BPH ^Ult^o 
HllwfD d*iI <psls $4 33 flFfc ^osts 33,1 ^ 'JIS jjR> s 1 '® R*i > '©ta.c'i mIJI ^ts '©Is <^f •'i^tss d^© 
5j^ ^t '©K’^lfa g% I Wc^lcHl ^© 59^© ^t '©1^1 s l4 3jjf© PIS ; ^s ^ *iMc*?st4 ^ ’W *PTCl 
<usslc*i 'sifa^ha Bfht.'© ^ i ^pRf ffcs ^t ^BT 'SK^Pte gffr CTO 

m\ 

101>T 32 ftRft 43 CT'WWHI *WJf #^>1^ a)% W% fastf C4TW1 *5tfW ^UPf ^<3WP® 
otq^t <&m *nf$fftj gf% wj^i^t arwc'a 1 ®K4 £ w I^ic^ilviiJiwi 

«J1^?P5%J wf I c<IC<PlC«ll af% Mess ^IJ CT*H ^l^wcvs C4lC*l1 *tlf| *U,S|t© *lRi^hl 

tor 1% *n f^jt <itwiwc"i« «rr% wi «w?r ft* <?n&m c#t 
aj% w i ®r Rfa ^I'iic'^jw ?n®ta <?irbi *trc??® »ii*nj Rre ^ i 

c^r 

>PRT '5ITSRIT 5iWf (?Pt *!=«? ^FW&f 4# <*W. ^ W «ITfo 5^ I 1¥^ 

Rrwiws v ift'»isis Rj^i i afc c^r c^ibti «h»<iii«m ^rt 

W, C4R ftw OT c^t 'iR^WS Wi f$m Wllft C4H 

1 ^ c* ^ ^ w i (?wto ^rc^sr ’iNias ^s wtt -mtt ^law 

apflSI '^'©sK ->1»JCSS 7HW (^IWI <1*^1 wm AMW c^l ^®T Pl^ 1^1^ CT ’W 

<KS | 

^ S^IWI 1 7TO S a?P5 '©t^ci V=y I 

cw& ?m « sfer ^lan ^ [LT -1 ] 

c^fir (fl^'eaj^jf <9^5 m s ~ 1 1 

ww >it*i « ^ a)& ®ftc5. i ^ c^t c®t?i 

slPl I 5nl^a 4 1 &c*ics St*ilS ^*IT *isl sl^ I 
wn?n ftror ^iw 30° cwt 

S»CS 5^ Rw ©C*l C’lc^ (l©tfl: ^,8) I C 5 !^ 

^|Mls <iR <iR*R> <1tf^ 20 km h 4 j i*«iR>t'© ot*i, 

'*i4c*i ^i>rai *i$4*&ic<i w® ‘‘Hsr *n%fN c^t 
^ Rt*W >||tVt 30° C4HH fe'Sfl Rt4 20kmh 4 I 

IV'^ ^ »m^ ^*eWls 
20 km h -i »waJ^ W^ 





15® : ^.8 





•38 


K3, '©l^G'l W 3f^3 f^3 ISAM's 3R«q'©1 "5C3 I <43 (33s ^W'B 3f?l3o3 "5C3 3f^Q (£3 g% 

wot ^«fi^i 3^<3G33'^w;^i t¥^f^3^;5f%tW(33i 

3f3 3f^%T C3lG3T3^?T <3C3?TSIl3 « f^3 «Ml?i<lI'®'a 3t£3 vs|^c°l <?ft3^ <33£3 ^W3t 3 W3t 3^T I 
3COT <33 ■ywG^fa ^<pfD 3^5 3 I^F©<p 1 '*t , 5f I»iPt<5 »i1*ug»i Rfa<5 ^©I35fl3fl?l RR^5 ^»icfj 

W3 33 »i1^»ai 3^, 33 ^©t 0°C ^©!35f|iSt?J <il^c'® 3 f^ wc<pc« 332 I 3*t C3K3T 333 

fflWK) 332 fiffisi, ttffa WWW) 332 IsflJBf W, 3%3 3^ CTC4C* 332 3(3 Wff© 3tC3 | 431(3 

G4C3f1 3M <3 lw 43$, 3I3IU Hc^ <33 332 ms " 1 ^c°il 'SpwG^H I 

C3tC3l 3^ 3f*T 3fc>3lG3 ^©3 <3t3?I OTl 31 ^ 31 i&eUM 3^3©3 30> 3^3 <?ft <33(3 vppr 

C33 ^c°i I g^pMI 3^ 3f^ 3313 OTW, 3313 •JS'?) 'srf^gssj 13 f^R3l t?°ils 3OT 3f'®4 
<#3©3 3(3 ^13(3 <?ft <33 WWt ^3 I ^rOTt <3 MlUMl 3#, 3tfe K3 $^Jlfti 1 <33 3t333® 
’WWtl 


3j33'Q3 , 33 

<3tt3f 3*^ 3f3 -yj»icsc3 31 K3 vsl^G®! <3t33 *<|G14 f3?3l Rgto f3?3l ^©(33 3^<l'©'i 3(3 3t(3 1 
3^53 G3G33 3f?l3©3 $.G°1 ^SflOTt 3f*1 3^?3 3)^3 $£<R I 33t 3(3, 4405 3ll\s> 4405 C 3 TfWf J 1'©G < P t>®1G^ I <4$ 
«fc© 3% 8 C3tW 33 33 3t^3 <3(3 3lf$f&3 <33 ^33*3 33(^ I I^Wl 

4$ 3lt®3 C33 km h 4 8 ms' 1 43(3 Pig& 3 3l3f*to© C331G31 siG®!! I 


3l3f3 $,.$. 

33 - 3OT 3l3f*f 


^3 41 

■5OT (s) 

C^t (km h " 1 } 

(M (m s' 1 ) 

1 

0 

0 

0 

2 

8 

14.4 

4 

3 

16 

28.8 

8 

4 

24 

43.2 

12 

5 

32 

57.6 

16 

6 

40 

72 

20 


•aft 3l3ft <3(3 <331 313 <3, 3ri®f&3 <33 WT 8 G->1C3«> 0 C3E3 4 ms' 1 4 ^3 C3ETCS; 3(33 g 
WWM'Q «aBT C33 4 m s' 1 W. •flft^3 3# WS (33 <305^ I ^©3R 3% 8 (7TCW 3OT 

3J33K3 3lf^3 (3C33 3®4&l 4ms' 1 ! W 3313, ^3 C^W 3lf^3 (3G33 3^3o3 


0.5 m s 4 I 3)353 OT^53 '3lt3 3tf^3 C3G33 3f33®C33 ^13 '5J3t 


4ms' 


0.5 m s ' 2 I 


8s 




■ y M4R'e8h 




(rcp «iQ^c»w m ^rr croisr ^p*r i ?m «w ^*rr w?r rkr c^t 

3&TC* *RR5PF ^SK ^t ^SK ^^TORT RKR (RFt^KPRT ^RRRF ^ c fl^ ^«t ^Tt P I '5R?R5 tto 
’ t'lWF v P*1c < p >ni ^ft ^5 1 

wm rkr 'wwts ^rjf? ^?R i (Tffwt ^pp *nft ««t Tift u «aw. * *rri 

'®w cp c^f <ift vP, v ©i5.c a i , 


t >R(.*J = v — u 

:. >rcu v ll*H's»i = — — 

t 


:. C^EP v lI5<i'oc , H5i 3RI, ^s^TK^R, a = 


^ojTR,^<H = 


(REP jj^jg 

RP 


v-u 

t 


^j?R 4^fi> c^p 3if*t i ^ f^ 5 'sites i ^ f^ 5 se^ <rep < #^oep fsE^ 5 1 c<jc^«ii^jii r?r grt 
<Ml<W R(Rl>*ll ^fs. <Plcef5. E^EP < ## i ? S(R Sifl C^EP fttC<P fapt (REP fltc<p I (R^ Rfs 

m ^iser <rep ifarfcr sp <rep f^R* i wwm ^p*t sp *rr5fp i Rfs irrupt *ira 

PEP v lRR'©*i $.r PEP R’i^l's foe*! 5 1 crc’pwi 'p'fE^ 5 , HI'sji<p Pt P ^TR SRffi p | 


Mh\ : vpcP RlRIt SC°ll 


EP 

'*m 


•p^iam 


_rf, „ pr wt p«t 

w, p«t = — = = — - 

RP TOXTO RP 

.*. [a]=jz=LT ~ 2 

R*t 

: 'ptP (PR 5 $.C®ll <SRT ‘^ < ? < P I 

rjr 

Rf m s' 2 
s 

c<p|c*il <p^*j 5 m s^’&PfRR 5 RRP <r'£>1T><i CP 'S'SR f^c<P 1 s ^ 5ms’ 1 ^P*l ‘ P TI?I I 

^RR x^R « '3PR ^R*t : "JRI- '^l ^p«t 'Q 'SPR I C^tM C^f ^ 

f^R 5 WW < ql'»C'o «t1C^ 'okc°1 (P\ ^Hc<P ^1 ^t 7 R^ c t ^?T I ^Rf C^f 

^Rl ^ 5RH *Tt < m , 'ol^.C 9 ! CT ^S' , k < P 'SPR vqsH ^Tf I 

<£R^ ^f1^ e t ^?n '5[t%^% Slolw Vj^lM *K?*5 ^?H I ^ ^ 

^®'olc < q <1^5 P 9.8 m s' 2 <5^Ib ^«R f^s «iRc'© <A?T 

P*f a% ™ 9.8 m s' 1 

'5p ^RUt Rt*TRl e l'8|w (R >l<p»l t>°1^H <5^ (R^f, C<l^*1 9 tlf^, Rl5,C<P®1, t^RTT ^p*t ^ 'SPR I 



■i’.i : Wt 5 m s -1 

C^jJW I 

v-u 

a = 

t 

45 ms' 1 -5 ms' 1 

^t, a = 

10s 

_ 40 m s' 1 
10s 
= 4 ms' 2 


cmw c*ior 10 s 9 B45m s' 1 ^s\ 
<£WtFT, 

C^t, u = 5 m s' 1 
C*ft C^t, v = 45 m s' 1 
*PRT, t= 10 s 
^,a = ? 


® :4 ms' 2 

’IlfiRxp 3lfe?f C^t 20 m s' 1 CSlCT 5 C*td 4 s 3tfJ 4ms''^l siifi&fw ^p*t 

W I 


v-u 

a = 

t 

. 4ms' 1 -20ms -1 

^t, a = 

4s 

_ -16ms" 1 
4s 

= -4 ms" 2 
® : -4 ms' 2 

\.(t *1% Rfc;} ?n% 

Equations of motion 

ms 5iafl> tiSNsw t&s ^ worn twwh m \ <*& 

^®n ^ ’if^f i ^ Ji»j]<p$H’iG o ii £CTiwi ^ ^N 5 ? ^t«t imam 3f^%r 

1 *r^T 4i4, wiwi u 'oiiRwi f*rc?r a '^I t s ^f%as5f <kji c*ft c^t v 3?^ ^ i 

facjjt'® 3'®l < P , ]c®ll*l •'ll^.lC^J 2W1 <plii I <4$ 3'®l < P’J[C 0 ll ^C®ll : 

u = ®flf^ C^f '^TK' 5 PI?I ’H*ilil •J^G'o CT C^t 
a = ^4 

t = 'sriWl^s^BI 


'srlft C43, u = 20 m s' 1 
C*ft C43, v= 4 ms' 1 
t = 4 s 
^p*t ,a = l 



s = Wt t 

<4$ ifif 5 ) “suvat” ‘W’tt ^il'j'olW >1*1^ CT MWIW1 ifif 5 ) WRt $ftWT 3tft 
3lf*f C^3 <PSl 313 I 4^ «MJ Mil ID J l5l < M s t '»llC5. 1 2dC'OJ<p05 ^TOC 6 ! Mil ID <PW 3lf*f '»llC5. 1 WRI 3tf*1 , jc° , llil 
"SIR <lPlGil 4^ ^^‘f’Jtfllil ji1^1c<jj «i'a8|'o ^tf**f^lc°ll -^we? t^f3 <pill 313 I 
^.8 ^5(1^ (RC^^t, 


v-u 

a = 

t 


:. v = u + at 


®lRlil ^ «i^cw*ci «il>ml (Mciife,, 


5|^g% = 



^ M + V 5 


’ 2 t 

■ s =^±A t 
2 


( 2 . 1 ) 


( 2 . 2 ) 


%I3^3:(2.1) <>lSi)4*{«l* v 43 "SIR (2.2) 33te I 


.’. s =ut + \at 2 


(2.3) 


: < 2.1) ^fwtCKlW /433R(33 35GI (2.2 ) 

3^13 3Sf t[*R ^3 43*. R^RfW Rij^s 3*3 I 


.’. v 2 = u 2 + las 


(2.4) 


c^lcil <5°il 33 1^13 '°i^ j, <|R C3E^3I41 <P(.iiG^, '»kc a i 'silft C33 u = 0 3C3 I 




’'M^R'eeh 


«fr 


vSita,«H ^.vs : fw|?T ^ 3 ^ &«i"« 4^fi> ’lifts c^o 2 m s’ 2 ^jiFt zlwiM '3 s sfl' $,c®i 43 c^t 

20 ms' 1 ^Flt I W 3E3 3*31 ? 

^rntwif^r. 


v = u + at 


3t,< = 


v-u 

a 


20 m s' 1 - 0 
2 m s' 2 


= 10s 


^ : 10 s 


431W, 

4lftit<W, w = 0 
C*f3 Wl, v = 20 m s' 1 
^j3*t, a = 2 ms' 2 
W, / = ? 


’||p|fta<f* \5ita$H ^.8 : 54 km h' 1 C3E 9 ! W*® <43# ’lilac's 5 s 3T3® 4 m s' 2 ^j3*t SlCJlW Wf ^ft I 
’llftsfwq C*f3 (^1 3 s ® 43*.^?l e l3 s lCT W*5?l^' 5 lf®3R <wqo3? 


' 5 rt ? rat Wl#, 


v = u + at 

= 1 5 m s* 1 + 4 m s' 2 x 5 s 
= 35 ms' 1 

4(41?!, 


s = ut + jat 2 

= 15 m s'*x5 s+^-x 4 m s' 2 x( 5 s) 2 
= 75 m + 50 m 
= 125 m 


4l^W 9 l,M = 54kmh' 1 



54xl0 3 m 
3600 s 


= 15 m s 1 


^33, a = 4 ms' 2 
/ = 5 s 


v = ? 


^ ,5 = ? 


^ 35ms 1 }' t j3^j 125m 


’IlfiRxp Slk*H <qj^Noj<$j f$?|3 ^3^ 43# ^l 5 ! 1 0 m s’ 2 ^3^ t?«ll3 ^R3 80m 


Tj3E^3P®l3 43 s 3jft$C<P W C3E 9 ! 4^^ W? 


v 2 = u 1 +2 as 

3T,v 2 = 0+2x10 ms* 2 x80m 
= 1600 m 2 s* 2 
.*. v = 40 m s' 1 

fc ; 40 m s _1 


4*rtw, 

«n%3 9 t,M=o 

a= 10 ms' 2 
*2^} , s = 80 m 
TW«*f,v=? 



Motion of falling bodies 

R^lRc^R RG'SJ^pFD ^IRflC^ I»1G®fS Rt<P «ll<P^ e f <PCS I ^ 'SRjf^E’tlR C<JG<Pl(Rl 

<P*$3 R£R7 <R 'RtR#f ^5 RtR I R*^R 4R# Rft ^tf ^R ^R ^5 V5|R>R>4 RtR 
^#5, CTOt R^JR $RR ^t% 'StlWltRS <Ht ^R 1 CRtTOt Tj^ RT'JR ' 5 ft^ c f 7 T ro l^ 

I»iv5'i>G»m ^RsfiJ Rt RS'Gc^?] "SRIR 5 ^ •TIER ’iRif&'s I 

ftis'GwR r%r %®tn ^ grw 'srm^t ^ift cr rr ^ crrcr! r*^r ^*t ^r, ^f®<t4 rcrr 

3®ttR'G <p^R ^«t ^R | i£f^ ^jR'ttRS «||$)<p^©t \pef R»Tf ^ I 

«|I'®r 4 RERR S'SltR ^Jcfc ^$®lGR R^a C^tC-Tf R^sR CRR ^f*RR ^lflC<P 'qRxpfo ^jR*t RtR I g fitCR 
RR“M <psI ^SR I 

\pef 4R5 sjrsir \pef , ^5RR 31R Rl3tt ^CR [LT~ 2 ] 4R5R5 ^CR m s " 2 I 

^G^fl c<plc-^l ^RTCR g 3)R RlG*HR RlPtRlRt ^.CCR, 

GM 


g = 


R 2 


^irtcr, m = <3®% «r 

G= ^‘pRj R*j«r^l r ( 55 ^ i r^irs^Ir 55 ^ rcr i 
r= ^t% Rjmtf i 

cRta^ ^tf cririrrr rr, cr^ wr ^^*1# m, ^t% rtir^ R'q srr rr \ ^r 

^G$!>?J R% g 3)R RtR ' 3 TSTf*T RR I CR^'RRStR ^ff^lftR RTlRt*t R R<KbG?J R*R <5C°1 CRRtER g <4R RtR R<KbG*J 
CRpf I m R^<1 ^IR3£R R 3)R RM R<KbG?J CRpf RGR g '^IR RM RRGfr G*J ^R I 

^G^) Rl®j| ^RltR g 3)R "SIR Rl®j| ^CT 45° ' 5 WKE“f ^l>tj3 rr^sgr g 3)R rMg<p RlR *Rt ^31 1 g ^ ^ 

rM ^R^CER 9.80665 ms' 2 I f5Rl^ ’5RI RR“RR *Rt ^319.8 ms' 2 9.81 ms' 2 I 

(RSRRf <K^(.<P (Tl^s C%C5 %»T «|R»<PC^ SfoRR '^RlC's C^ft^R I Sn>\o| (7RR 5 R^3I 
lift's 1<1^ C^5 f^T ifl^roTf^s 1<1^7RR3I C^tW? 

liR 5 '^ < wj| ’fRR 'Q i^<w5l <PR1^ 5tt>vo| C^R^ 5 CRC\a Ptc®i OT*tt Rl3l CT, <pb1c®rs ' 5 TR 5 t^ »j|fDc'0 

C^flRR I g^gr^ fa 3 ?j|*il 0 i «iR}<p^«r vqsH '»w?5 Pi^ <pw Rt, 'Q ’INcss 

f^3It%T ^ I ^5?TR TO3I ^ R^TOJ Rite C%RRR ^ff | Rl^TR Rt*TR '5RT 

R5^ Tjtffr R5R3I ^ifDcv® C’fRR I <q|'o|c^lfl RRf Rt RI^CR ®I^*1 jr RRR Rlf^s (tft^s I 

R5^?r ^jKlR^f : *1^® R 5 ^ R«ic^ ’IjIPiIr' 8 folf& ^31 CRR RSRR I ^^RRR 5 R3^R ^3f RCR | 
ifi^ •^’JcrI 3)R5R|3I te ^sjrsrTR cRW f^RT RtRl3I R^R C'R'Ctfl 3CRRfI R5^ R\blR RR3I ^IR 
RR^RR (7RR 5 Rvscr, 3|R c<Plc»ll RlfR CRR RtR^CR Rt I R 7 ^ fRRt RtRlR ^'®'»ICR R\®CR R^t^ 3)R t&RR 

«lR}<P^«r RR Rl^jpl RRT C<plc*il RR Q»fjl R 5 RW Rt I CRRR— Rl^tCRR RtRt 3)R tisRR Q>fj| <W 1 CR Rt I 
SNR^jR : t^tR^jR3R|R 'Q St®'©! CRtR 5 R*il RtRlR R^® RRR R 3 ^ RRR RRCR RRR RR «il'ss>»i <pcji I 

R'®lfJ ^3f : l^lR ' 5 IR 3 R1R CRW iRRt RtRlR R®"® R^R P(f^t^5 RR^R ( t ) Rt^® CRR (v) ^ RR^RR RRt^Rtf^^ 
^ItR, v x / 



8 o 


v M4R'esh 


: f^ia caaa* f^t ataia a^*® a 3 ^? aaaa ca Tjaas (h) ^4a \®t ^ aataa 

(t) ac% aaHat%4 ' 5 f^fK, h qc / 2 


3at *114, C4lC*il <5^ u 'Sflffi ta3 Rc*l «lRm$a 3'®lc<5 »j'®'®lc<] 3^5 C5, 1 t aaa 3ta <^fi> V C33 Sff*^© 

ka i afa aata h ^jaaj cata 'atta, '©kc 0 ! 3f^a a»i]4flca *jaaj s 4a afaaff® h ^ ajaa a 
4a 3laac's 'oiRxp^ ^aa g ^ic°i^ a^® a 3 ^ af^a Pk^i« ^^<p<iH’jc o ii ai^atattai 


V = u + gt 

2 

h = ut + jgt 2 
v 2 = u 2 + 2 gh 


3ll*il«4 5nk«3 : 50 m ^ iNci* ^la cat4 caatat a 3 ^? c^fls ffita 4fi> w cata ^f&E4 'srtaN 

4*ica ? g - 9.8 m s' 2 

'snaat'sfifSr, 3^® a^ja C4ta 


v — u + 2 gh 

at, v 2 = 0 + 2 x 9.8 m s' 2 x 50 m 
= 980 m 2 s' 2 
.*. v = 3 1 .3 m s' 1 

fc: 31.3 ms -1 


43tta, 

^a3,« = o 
«il4(4l r *® Tja^, h = 50 m 
caacaa, v = ? 
g = 9.8 m s' 2 


^.3 *lf^ « 

Motion and graph 

^ . i ja^— aaa caafi^a 

'siM^s wia atta atta 44ft 3 %%r a^a *ia*ntaa iWi aft 1 a^a ^ 

waa $aa fa^a <pca 1 4 $ ^*34 <^ 4 fD caaf^aa aiarw 3413 4 al ala 1 c* 4 ca a 4 4 Mc«ra x —44 
aaiaa aaa (/) <aai Y- aataa «ifo 4 i*© ^ (<?) 3 am 4 ar aa 1 4$ caafi*at 4 -aaa (M&$ 
m aa 1 4 $ piaf^a cat 4 aacw a^a ca 3 fa^fa 4 ai ala 1 latjj ^aa ca 3 ’s ^aa cataa C 4 C 4 i ja^ 
-aaa caafaa caw ca 3 'R 4 um maiaai 4 ar acat 1 wf^t ala^naa w 'ataar «aatca caaa 
aaa caar aataa wna a^a 3 % arcaisai 4 aa 1 to ^a^ 3 %% a^a cac 3 a tacasa c 4 R?rt 
3 fa 4 ®aacaar ;^®aKC 4 a 3 atcaa 3 fa 4 ®caa war cac 3 a 3 faa^a a^^a 1 



»hl^ftesh 


8i 


ft) : 

TOT TO*, CTOTO OTfeft TOITOT TO*sW fr^TOI? (CNG) TOR* 4*f& tottoft I 3 % 12 

ftRl? TOTO TO «ifvBig»l"o ijTOq ftc&Jl staple's CTOITCTO "SSTO I 

TJTO$ -TOWTO?rf*t 

TO#t *.« Y 



TOW, t 
(min) 

J 

(km) 

0 

0 

12 

6 

24 

12 

36 

18 

48 

24 

60 

30 


(S’ICTO TOflRo© *lf$«T TOTT fjTO?) -TOW CTOT f&sfij ^.<t faST CTOftETO ^CTO I ^ fi>2T C$K* c<jc*lcil 
TOTW TOT TO*, 32 ftto 'sitUlQ^flflJ *^* ^gsHa ^ CTO <pjft ^ | 4^7 TOTOCTOt* SNCT X- 
TOTO $TO 32 to*1*l3) (M) ftto *?Jff 8 ^ I WI?T 3f (Sft* (FPltoW $TO 7 

TOTFTOTO TOffr CSNT '3l<W® ^TW I TOt TO*, CsNlffr CTOilKTO P Rr^C '0 ft fa's TO 1 TO*T 
P Ctt* Y TO7TO $TO TOTO : BlTO* TO^I 4$ TOTO y TO^Ft* OT (TV) C^t *ET TO$ 32 
ftto ^ (CW) I CTOIT TOS <W, ^$1)4**11115 4 TOW 16 km ^ 'srf^aR *TO I ^JBSifc, 

(?Ptf53f (Sft* c<JG*lcil TOW t = OM TO^TJ '5(R)^|'Mi Tj*q 5 = PM TOeTO TO I 


. W PM 
•’’ ^ " TOW " OM 


ON 

OM 


TOttro 


PM 

OM 


C* OP C4TO4 TO*T (slope) *£®T I 


tof TO : 4 *fi 5 TO TOIW TO I < 4 $ TOIOT CTOTO 4 a^WTO « ^TOTO TO* to $TO 3 W 
TOto 5|fro «r*ij -TOW CTOf TO I <4§ ^plf&if) 0*tE* 32 ftftciJ ,5 lf**l^s 

TO?.C*t CTO TO I 44 ftftci5 '5f’%(9 3 l rs s ‘jJi'q 'Q CTOt **^TO? 


(*0 *TOT WWW CTO 3 T : 

^.b fi>CST TOR CTO?T 5|%%r TO^ TjTOj-TOW CTO#3T 
CTOlTtTOTOTOl C<K*^ 3) C*C3J ^ TOTR TOTTO TOTR TjTOj 
^srf^TO *Cfl TO * 1 ^ CTOlfa# TOR C 4 TO 3 ,C<] TO I 3 }f^ TOfi> 
"TO C3TO ^,C<1 I 3) C**f*C(X| <5 >^ITj ^TOl CTO 5 ! b®lC^ TO, 



to (min.) 
■f§ 3 f : 







8* 


TOI^R'SsM 


TOG®r$ , lfe<Plc*KI > 1 < P C 1 ^C'S iflRJ CTO TOTt»T TO *fl I CTOlfRRT C^tTO «ll»ISll <J>^Ib<5 C^C^IC^I ^C'SJl CTO 
TOG'S *flTO | TOT *TO 36 RRcIj CTO Rffa TOC's 3,c<5 I 4 WTO X ^C^?! T&TO 36 RRb Rc<rl<Pl51 

ITO^ (M) TOC'S ^ | M ITOj, <?lTO Y '5IGTO >Rl*sdM TOf& cTOT '^tro's TOTO TOt "TO CTOlfS 
CTOlf^W ^TO ( P ) FLIC'S ftl^s TO^ I TORI P CTOT R% TOC'S ^ 'S||vj|c^c < |i i£)<pf& ^ ^ 

TOJC#it f^W ABC RmihI TOG'S ^ TO 'srf^'aW AB TO CT P R^ '5[fw <jg> <^TO TO?t 

<p|^'0 Rc°l TO I '°l r U TORI, '°ll*J<ll <A$ TO GSTO ‘TOfb Rg^mI toR c<lfb TO 5 ! CTOI^G*! 5 t c lT TORI ^IC'ST 
I 

's|^C 5 T, Pf^ffs 

AC TOT RciR'a 'ftl'a 
^ = BC TOT fTO'fRt'S TORI TOTOR 


^t, v = 


AC 

BC 
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